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[57] ABSTRACT 

A polishing apparatus has a cloth cartridge detachably 
mounted on a turntable, an abrasive liquid nozzle for sup 
plying an abrasive liquid onto an abrasive cloth of the cloth 
cartridge, and a top ring for holding a workpiece against the 
abrasive cloth. The turntable and the top ring are rotatable 
relatively to each other while the abrasive liquid is being 
supplied onto the abrasive cloth from the abrasive liquid 
nozzle and the workpiece is being held against the abrasive 
cloth. A cartridge tightener which is angularly movably 
mounted on the turntable has a tapered surface for engaging 
an engageable surface of the cloth cartridge in response to 
angular movement of the cartridge tightener. The tapered 
surface is included to a plane substantially perpendicular to 
an axis about which the turntable is rotatable. The cartridge 
tightener also has a resilient member acting between the 
tapered surface and the turntable and elastically deformable 
for applying resilient forces between the tapered surface and 
the engageable surface in response to angular movement of 
the cartridge tightener. 4,206,910 6/1980 Biesemeyer 269/236 

4,527,358 7/1985 Day . . . . . . . . . . . . . . . . . . . .. 451/287 

5,310,455 5/1994 Pasch et a1. .......................... .. 451/288 22 Claims, 5 Drawing Sheets 
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POLISHING APPARATUS 

BACKGROUND OF THE INVENTION 

1. Field of the Invention 
The present invention relates to a polishing apparatus, and 

more particularly to a polishing apparatus for polishing a 
workpiece such as a semiconductor wafer or the like to a ?at 
mirror ?nish. 

2. Description of the Prior Art 
As semiconductor devices become more highly integrated 

in recent years, circuit interconnections become thinner and 
the distances between those interconnections also become 
smaller. Photolithographic processes for producing intercon 
nections that are 0.5 urnwide or smaller, particularly, require 
a ?at image-focusing plane for the stepper because the depth 
between focal points is small. 

Therefore, it is necessary to make the surface of a 
semiconductor wafer ?at before ?ne circuit interconnections 
are formed thereon. According to one customary process, 
semiconductor wafers are polished to a ?at ?nish by a 
polishing apparatus. 
One conventional polishing apparatus comprises a turn 

table with an abrasive cloth attached to its upper surface and 
a top ring disposed in confronting relationship to the upper 
surface of the turntable, the turntable and the top ring being 
rotatable at respective independent speeds. The top ring is 
pressed against the turntable to impart a certain pressure to 
a workpiece which is interposed between the abrasive cloth 
and the top ring. While an abrasive liquid containing abra 
sive material is supplied onto the upper surface of the 
abrasive cloth, the surface of the workpiece is polished to a 
?at mirror ?nish by the abrasive cloth which has the abrasive 
material thereon, during relative rotation of the top ring and 
the turntable. 

To replace the abrasive cloth on the turntable, the polish 
ing apparatus is shut down, and the abrasive cloth is 
detached from the turntable. Then, any abrasive liquid that 
remains on the upper surface of the turntable is washed 
away. After the turntable is dried, a new abrasive cloth is 
attached directly to the upper sm'face of the turntable. The 
above replacement process is not e?icient as it is tedious and 
time-consuming. Because the downtime of the polishing 
apparatus is long due to the abrasive cloth replacement, the 
number of production lots per unit time yielded by the 
polishing apparatus is small. 
One solution to the above problems has been to use a cloth 

cartridge having an abrasive cloth attached to a base, the 
cloth cartridge being detachably mounted on the turntable. 
The abrasive cloth can be replaced by replacing the existing 
cartridge with a new cartridge having a fresh abrasive cloth. 
Use of such a replaceable cloth cartridge is effective in 
shortening the cloth replacement process and hence the 
downtime of the polishing apparatus, so that the number of 
production lots per unit time yielded by the polishing 
apparatus can be increased. The cloth replacement process 
using the cloth cartridge is disclosed in U.S. Pat. No. 
4,527,358, for example. 
There have been known various mechanisms by which the 

turntable and the cloth cartridge are detachably ?xed to each 
other. For example, Japanese patent publication No. 
59-44185 discloses an arrangement in which the outer 
circumferential edge of the cloth cartridge is fastened by 
bolts to the turntable through a holder ring. Japanese laid 
open patent publication No. 4-206929 discloses another 
structure which has inter?tting members disposed in corre 
sponding positions on the cloth cartridge and the turntable. 
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2 
The former mechanism allows the outer circumferential 

edge of the cloth cartridge to be securely fastened by bolts 
to the turntable, but is disadvantageous in that replacing the 
cloth cartridge is tedious and time-consuming because it is 
necessary to loosen and re-tighten the bolts. With the latter 
structure, the cloth cartridge can easily be mounted on and 
dismounted from the turntable by the inter?tting members, 
which are however subject to a certain degree of play. 
Particularly, when a localized load is imparted from the top 
ring to the cloth cartridge during a polishing process, the 
cloth cartridge tends to be displaced, adversely a?iecting a 
smooth polishing action and the ?atness of the workpiece 
that is being polished. 

SUMMARY OF THE INVENTION 

It is therefore an object of the present invention to provide 
a polishing apparatus which has a cloth cartridge that can 
easily be attached and detached and can securely be ?xed in 
position so that the cloth cartridge can be replaced e?iciently 
and a workpiece such as a semiconductor wafer can be 
polished to a desired level of quality. 
To achieve the above object, there is provided in accor 

dance with the present invention a polishing apparatus 
comprising: a turntable; a cloth cartridge having a base and 
an abrasive cloth attached to the base, the cloth cartridge 
being detachably mounted on the turntable, the cloth car 
tridge having an engageable surface; a top ring for holding 
a workpiece against the abrasive cloth; rotating means for 
rotating the turntable and the top ring relatively to each other 
while the workpiece is being held against the abrasive cloth; 
and a cartridge tightener mounted on the turntable and 
capable of occupying at least two positions relative to the 
turntable; the cartridge tightener being capable of ?xing the 
cloth cartridge to the turntable by engaging with the engage 
able surface of the cloth cartridge when the cartridge tight 
ener is in the ?rst position, and releasing the cloth cartridge 
from the turntable when the cartridge tightener is in the 
second position. 
The cartridge tightener may preferably comprise a tapered 

surface which is engageable with the engageable surface 
when the cartridge tightener is in the ?rst position for 
exerting forces to the engageable surface in response to 
movement of the cartridge tightener from the second posi 
tion to the ?rst position so that the tightening operation is 
easy and smooth as well as reliable. 

The cartridge tightener may change its position by an 
angular movement about an axis substantially parallel to a 
rotational axis of the turntable. 

Further, the cartridge tightener may comprise a resilient 
member acting between the tapered surface and the turntable 
and elastically deformable for applying resilient forces 
between the tapered surface and the engageable surface in 
response to angular movement of the cartridge tightener, 
thereby clamping the cartridge ?rmly enough to avoid 
unintentional movement during polishing. 
The resilient member may comprise a spring or an elas 

tomeric member. 
In another aspect of the invention, the polishing apparatus 

may further comprise positioning means for positioning the 
cloth cartridge with respect to the turntable. 
The positioning means may comprises a projection pro— 

vided on one of the cloth cartridge and the turntable, and a 
recess provided on the other of the cloth cartridge and the 
turntable and being engageable with the protection. 

In another aspect of the invention, the polishing apparatus 
may further comprise locking means for locking the car 
tridge tightener against further angular movement. 
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The locking means may comprise a pin which is provided 
on a chuck unit block ?xed to the turntable and is movable 
vertically, and a slit which is provided on the cartridge 
tightener and is engageable with the pin. 
The polishing apparatus should preferably have a plurality 

of cartridge tighteners spaced circumferentially around the 
turntable. The engageable surface may be positioned in any 
location on the cloth cartridge, but should preferably be 
de?ned as a lower surface of a recess de?ned in a side of the 
cloth cartridge. If the engageable surface is de?ned as the 
lower surface of the recess de?ned in the side of the cloth 
cartridge, then the cartridge tightener has a segmental recess 
which faces the cloth cartridge when the cartridge tightener 
is in a released position. The cartridge tightener may be 
angularly moved by a suitable jig such as a wrench having 
a forked tip end that can be inserted in slots de?ned in the 
cartridge tightener. The resilient member may comprise any 
member insofar as it can apply necessary resilient forces. 
For example, the resilient member may be a Belleville 
spring or a coil spring which is made of metal or plastic, or 
an elastomeric member such as a member of rubber, plastic, 
or the like. 

With the above arrangement of the present invention, 
when the cartridge tightener is angularly moved, the tapered 
surface thereof is brought into engagement with the engage 
able surface, thereby producing forces tending to press the 
turntable and the cloth cartridge against each other through 
a wedging action. Under the produced forces, the resilient 
member is elastically deformed thereby to apply resilient 
forces between the tapered surface and the engageable 
surface. Since the resilient member is elastically deformable 
to a substantially constant degree, the forces applied 
between the tapered surface and the engageable surface are 
also substantially constant. 
The above and other objects, features, and advantages of 

the present invention will become apparent from the fol 
lowing description when taken in conjunction with the 
accompanying drawings which illustrate a preferred 
embodiment of the present invention by way of example. dr 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a vertical cross-sectional view of a polishing 
apparatus according to the present invention; 

FIG. 2A is a plan view of a chuck unit, as it is released, 
of the polishing apparatus; 

FIG. 2B is a sectional front elevational view of the chuck 
unit shown in FIG. 2A; 

FIG. 3A is a plan view of the chuck unit, as it is tightened; 
FIG. 3B is a sectional front elevational view of the chuck 

unit shown in FIG. 3A; 
FIGS. 4A through 4C are plan views showing a progres 

sive operation of the chuck unit, FIG. 4A being illustrative 
of a released position of the chuck unit, FIG. 4B of an 
intermediate position thereof, and FIG. 4C of a tightened 
position thereof; and 

FIGS. 5A through 5C are side elevational views of the 
chuck unit, showing the released, intermediate, and tight 
ened positions, respectively, of the chuck unit. 

DETAILED DESCRIPTION OF THE 
PREFERRED EMBODIMENT 

As shown in FIG. 1, a polishing apparatus according to 
the present invention has a cloth cartridge 1 comprising a 
base 2 and an abrasive cloth 3 attached to an upper surface 
of the base 2, a turntable 4 on which the cloth cartridge 1 is 
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4 
replaceably mounted, and a chuck unit A which ?xes the 
cloth cartridge 1 removably to an upper surface of the 
turntable 4. Actually, a plurality of chuck units A are 
positioned at equal circumferential intervals around the 
outer circumferential edge of the turntable 4. However, only 
one chuck unit A is illustrated for the sake of brevity. The 
turntable 4 is rotatable about its own axis by a vertical 
rotating shaft 5 which is ?xed coaxially to the lower surface 
of the turntable 4 and connected to a drive motor or the like. 
When the turntable 4 is rotated, the cloth cartridge 1 ?xedly 
mounted thereon also rotates in unison with the turntable 4. 

The polishing apparatus also includes a top ring 11 which 
holds a semiconductor wafer 10 to be polished on its lower 
surface. The top ring 11 can be rotated about a vertical axis 
13 by a rotating shaft coupled thereto, and can also be 
vertically moved to press the semiconductor wafer 10 down 
wardly against the abrasive cloth 3 under a desired pressure. 
An abrasive liquid nozzle 14 is disposed directly above 

the turntable 4 for supplying an abrasive liquid Q onto the 
abrasive cloth 3 attached to the base 2. 

FIGS. 2A and 2B show the chuck unit A at an enlarged 
scale. As shown in FIGS. 2A and 2B, the chuck unit A has 
a chuck unit block 21 ?xed to a side of the turntable 4 and 
having a vertical support hole 22 de?ned therein and a spring 
housing cavity 23 de?ned therein immediately below the 
vertical support hole 22 and opening downwardly. A shaft 24 
extends through the vertical support hole 22 and is supported 
for vertical and circumferential sliding movement therein. A 
Belleville spring 25 is disposed in the spring housing cavity 
23 and acts between a spring retainer ?ange 26 on the lower 
end of the shaft 24 and the upper wall of the spring housing 
cavity 23 for normally urging the shaft 24 to move axially 
downwardly. 
A cartridge tightener 27, which is shown in greater detail 

in FIGS. 4A through 4C and 5A through 5C, is ?xed to the 
upper end of the shaft 24 which projects upwardly from an 
upper surface of the chuck unit block 21. The cartridge 
tightener 27 comprises a cylindrical body having a central 
shaft hole 28 de?ned vertically therein with the shaft 24 
extending through the central shaft hole 28. The cartridge 
tightener 27 has an engaging ?ange 29 on the lower end 
thereof which extends circumferentially and projects radi 
ally outwardly. The cartridge tightener 27 also has a pair of 
diametrically opposite slots 32 de?ned above the engaging 
?ange 29 for receiving a forked tip end 31 (see FIG. 3A) of 
a wrench 30 which is applied to turn the cartridge tightener 
27. The engaging ?ange 29 is of a substantially disk shape 
with a segmental recess de?ned therein, as viewed in plan. 
As shown in FIGS. 4A through 4C and 5A through 5C, the 
engaging ?ange 29 has, on its lower surface, a tapered 
surface 33 which is inclined circumferentially to a plane 
substantially perpendicular to the shaft 24 and a ?at surface 
34 contiguous to the tapered surface 33 parallel to the plane. 
A rod 35 projects radially outwardly from an outer 

circumferential surface of the engaging ?ange 29 at its lower 
end. Two spaced stops 36, 37 which project upwardly are 
mounted on an upper surface of the chuck unit block 21. 
When the cartridge tightener 27 is angularly moved about 
the axis of the shaft 24 by the wrench 30, the rod 35 is 
brought into engagement with one of the stops 36, 37 which 
prevents the cartridge tightener 27 from being further angu 
larly moved 
The engaging ?ange 29 has a radial slit 38 (see FIG. 2A) 

de?ned therein at a position between the slots 32. and a lock 
pin 41 (see FIG. 2B) which is biased to move upwardly by 
a spring 40 is mounted in a cavity 39 de?ned in the upper 
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surface of the chuck unit block 21 at a position spaced across 
the shaft 24 from the turntable 4. When the cartridge 
tightener 27 is angularly moved until the slit 38 is positioned 
above the lock pin 41, the lock pin 41 moves upwardly into 
the slit 38 under the bias of the spring 40, thereby locking 
the cartridge tightener 27 against further angular movement. 
As shown in FIG. 2B, a recess 42 is de?ned in a side of 

the cloth cartridge 1 which is aligned with the chuck unit A. 
The recess 42 has an engageable lower surface 43 which can 
be engaged by the tapered surface 33 of the engaging ?ange 
29 upon rotation of the cartridge tightener 27 as described 
later on. 

A positioning pin 44 is ?xed to the upper surface of the 
turntable 4 at a predetermined position. The positioning pin 
44 is ?tted in a recess 45 de?ned in a lower surface of the 
base 2 for thereby positioning the cloth cartridge 1 circum 
ferentially with respect to the turntable 4. 
As shown in FIGS. 3A and 3B, the wrench 30 comprises 

a handle 46 which has the forked tip end 31 for being 
received in the slots 32 in the cartridge tightener 27. The 
wrench 30 also has a release ?nger 47 projecting down 
wardly from a lower surface thereof near the forked tip end 
31. When the forked tip end 31 is inserted in the slots 32 in 
the cartridge tightener 27. the release ?nger 47 engages and 
lowers the lock pin 41 out of the slit 38 against the bias of 
the spring 40, thus releasing the cartridge tightener 27 for 
angular movement on the chuck unit block 21. 
A process of installing the cloth cartridge 1 on the 

turntable 4 will be described below. It is assumed that the 
cartridge tightener 27 is in a position in which the rod 35 
engages the stop 36 as shown in FIGS. 2A and 4A. At this 
time, since the segmental recess of the engaging ?ange 29 
faces the turntable 4, the engaging ?ange 29 is out of 
physical interference with the cloth cartridge 1. The cloth 
cartridge 1 is placed on the turntable 4 with the positioning 
pin 44 inserted in the recess 45 in the base 2. The cloth 
cartridge 1 is now positioned with respect to the turntable 4. 
The wrench 30 with its forked tip end 31 inserted in the 

slots 32 is turned clockwise (FIGS. 4A) about 45° to 
angularly move the cartridge tightener 27 also through about 
45° about the shaft 24. The tapered surface 33 of ?re 
engaging ?ange 29 now engages the engageable lower 
surface 43 of the cloth cartridge 1 (see FIGS. 4B and 5B). 
Further clockwise angular movement of the wrench 30 
causes the tapered surface 33 to push the engageable lower 
surface 43, pressing the cloth cartridge 1 downwardly. When 
reactive forces applied to the engaging ?ange 29 by the 
engageable lower surface 43 reach a certain level, the 
cartridge tightener 27 starts being displaced upwardly while 
?exing the Belleville spring 25. Forces depending on the 
extent to which the Belleville spring 25 is ?exed are applied 
between the tapered surface 33 and the engageable lower 
surface 43, Le, between the cloth cartridge 1 and the 
turntable 4. 
Upon continued clockwise angular movement of the 

wrench 30, as shown in FIG. 4C, the engageable lower 
surface 43 is engaged by the ?at surface 34 (see FIG. 5C), 
and the rod 35 is held against the stop 37. At this time, the 
cloth cartridge 1 is stably tightened on the turntable 4. The 
wrench 30 is thereafter removed from the cartridge tightener 
27, whereupon the lock pin 41 projects upwardly into the slit 
38 under the bias of the spring 40, as shown in FIGS. 3A and 
3B. 
The cloth cartridge 1 is now fastened to the turntable 4 by 

the illustrated chuck unit A. The other non-illustrated chuck 
units A are similarly operated to completely fasten the cloth 
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6 
cartridge 1 to the turntable 4. The above process is reversed 
to remove the cloth cartridge 1 from the turntable 4 for 
replacement. 

In the chuck unit A, the Belleville spring 25 resiliently 
acts between the cartridge tightener 27 and the turntable 4 to 
absorb a relative axial displacement thereof which is pro 
duced by a wedging action upon sliding engagement 
between the tapered smface 33 and the engageable surface 
43. Therefore, even if the cloth cartridge 1 and the chuck unit 
A suffer a low dimensional accuracy when they are manu 
factured or assembled, the cloth cartridge 1 and the turntable 
4 are prevented from suffering excessively large or small 
fastening forces at the time the cartridge tightener 27 is 
angularly moved from the released position shown in FIGS. 
4A and 5A to the tightened position shown in FIGS. 4C and 
5C. Consequently, the cloth cartridge 1 and the turntable 4 
are prevented from being unduly strained or insu?iciently 
fastened to each other. Since any of the chuck units A can 
apply substantially uniform fastening forces upon elastic 
deformation of the Belleville spring 25, the cloth cartridge 
1 is secured to the turntable 4 under uniform forces by the 
chuck units A. Furthermore, inasmuch as the lock pin 41 
looks the cartridge tightener 27 against angular movement in 
the tightened position, the cartridge tightener 27 is prevented 
from being accidentally turned, and hence the cloth cartridge 
1 is also prevented from being loosened, while the semi 
conductor wafer 10 is being polished by the polishing 
apparatus. Accordingly, the semiconductor wafer 10 can be 
polished to a desired level of quality. 

Because the cartridge tightener 27 can easily be turned by 
the wrench 30 to tighten or release the cloth cartridge I 
quickly, the cloth cartridge 1 can easily and quickly be 
mounted on and dismounted from the turntable 4 highly 
e?iciently. In addition, when in the tightened position, the 
cloth cartridge 1 can ?rmly be secured to the turntable 4 
under the resilient forces applied by the Belleville spring 25. 
The Belleville spring 25 may be replaced with a coil 

spring or any of various other springs, or with an elastomeric 
member such as a member of rubber, plastic, or the like 
insofar as they can exert necessary resilient forces. 

Although a certain preferred embodiment of the present 
invention has been shown and described in detail, it should 
be understood that various changes and modi?cations may 
be made therein without departing from the scope of the 
appended claims. 
What is claimed is: 
1. A polishing apparatus comprising: 
a turntable; 
a cloth cartridge having a base and an abrasive cloth 

attached to said base, said cloth cartridge being detach 
ably mounted on said turntable, said cloth cartridge 
having an engageable surface; 

a top ring for holding a workpiece against said abrasive 
cloth; 

rotating means for rotating said turntable and said top ring 
relative to each other while the workpiece is being held 
against said abrasive cloth; and 

a cartridge tightener mounted on said turntable and 
capable of occupying at least two positions relative to 
said turntable, said cartridge tightener being capable of 
?xing said cloth cartridge to said turntable by engaging 
with said engageable stn'face of said cloth cartridge 
when said cartridge tightener is in a ?rst position of said 
positions and of releasing said cloth cartridge from said 
turntable when said cartridge tightener is in a second 
position of said positions. 
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2. The polishing apparatus according to claim 1, wherein 
said cartridge tightener comprises a tapered sm'face which is 
engageable with said engageable surface when said cartridge 
tightener is in said ?rst position for exerting forces to said 
engageable surface in response to movement of said car 
tridge tightener from said second position to said ?rst 
position. 

3. The polishing apparatus according to claim 2, wherein 
said cartridge tightener changes its position by an angular 
movement about an axis substantially parallel to a rotational 
axis of said turntable. 

4. The polishing apparatus according to claim 3, wherein 
said cartridge tightener comprises a resilient member acting 
between said tapered surface and said turntable and elasti 
cally deformable for applying resilient forces between said 
tapered surface and said engageable surface in response to 
angular movement of said cartridge tightener. 

5. The polishing apparatus according to claim 4, wherein 
said resilient member comprises a spring. 

6. The polishing apparatus according to claim 4, wherein 
said resilient member comprises an elastomeric member. 

7. The polishing apparatus according to claim 1, further 
comprising positioning means for positioning said cloth 
cartridge with respect to said turntable. 

8. The polishing apparatus according to claim 7, wherein 
said positioning means comprises a projection provided on 
one of said cloth cartridge and said turntable, and a recess 
provided in the other of said cloth cartridge and said 
turntable and being engageable with said projection. 

9. The polishing apparatus according to claim 4, further 
comprising locking means for locking said cartridge tight 
ener against further angular movement. 

10. The polishing apparatus according to claim 9, wherein 
said locking means comprises a pin which is provided on a 
chuck unit block ?xed to said turntable and is movable 
vertically, and a slit which is provided on said cartridge 
tightener and is engageable with said pin. 

11. The polishing apparatus according to claim 4, further 
comprising a ?at surface continuously provided from said 
tapered surface and being engageable with said engageable 
surface under said resilient forces of said resilient member. 

12. A polishing apparatus comprising: 
a turntable; 
a cloth cartridge having a base and an abrasive cloth 

attached to said base, said cloth cartridge being detach 
ably mounted on said turntable, said cloth cartridge 
having an engageable sln‘face; and 

a cartridge tightener mounted on said turntable and 
capable of occupying at least two positions relative to 
said turntable, said cartridge tightener being capable of 
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?xing said cloth cartridge to said turntable by engaging 
with said engageable surface of said cloth cartridge 
when said cartridge tightener is in a ?rst position of said 
positions and of releasing said cloth cartridge from said 
turntable when said cartridge tightener is in a second 
position of said positions. 

13. The polishing apparatus according to claim 12, 
wherein said cartridge tightener comprises a tapered surface 
which is engageable with said engageable surface when said 
cartridge tightener is in said ?rst position for exerting forces 
to said engageable surface in response to movement of said 
cartridge tightener from said second position to said ?rst 
position. 

14. The polishing apparatus according to claim 13. 
wherein said cartridge tightener changes its position by an 
angular movement about an axis substantially parallel to a 
rotational axis of said turntable. 

15. The polishing apparatus according to claim 14, 
wherein said cartridge tightener comprises a resilient mem 
ber acting between said tapered surface and said turntable 
and elastically deformable for applying resilient forces 
between said tapered surface and said engageable surface in 
response to angular movement of said cartridge tightener. 

16. The polishing apparatus according to claim 15, 
wherein said resilient member comprises a spring. 

17. The polishing apparatus according to claim 15, 
wherein said resilient member comprises an elastomeric 
member. 

18. The polishing apparatus according to claim 15, further 
comprising locking means for locking said cartridge tight 
ener against further angular movement. 

19. The polishing apparatus according to claim 18, 
wherein said locking means comprises a pin which is 
provided on a chuck unit block ?xed to said turntable and is 
movable vertically, and a slit which is provided on said 
cartridge tightener and is engageable with said pin. 

20. The polishing apparatus according to claim 15, further 
comprising a ?at surface continuously provided from said 
tapered surface and being engageable with said engageable 
surface under said resilient forces of said resilient member. 

21. The polishing apparatus according to claim 12, further 
comprising positioning means for positioning said cloth 
cartridge with respect to said turntable. 

22. The polishing apparatus according to claim 21, 
wherein said positioning means comprises a projection 
provided on one of said cloth cartridge and said turntable, 
and a recess provided in the other of said cloth cartridge and 
said turntable and being engageable with said projection. 
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